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SCREENING  TESTS  OF  ESTERS  OF  CHRYSANTHEMUMIC  ACID 
AS  SYNERGISTS  AND  INSECTICIDES 

By  Yuh-Lin  Chen^/and  W.  F.  Barthel 
Entomology  Research  Branch 

In  an  attempt  to  synthesize  half  of  the  sesamin  ( I )»  molecule, 
chemists  at  the  Beltsville,  Md.,  laboratoryi/prepared  l-(3,4-methylene- 
dioxyphenyl)-4-chlorobutanol  (II).  Attempts  to  cyclize  this  to  the 
corresponding  furan  compound  (III)  always  resulted  in  the  formation  of 
the  unsaturated  compound  alpha-allylpiperonyl  alcohol  (IV).  The  acetate 
of  this  piperonyl  alcohol  (V)  was  subjected  to  routine  screening  tests 
and  was  found  to  have  considerable  merit  as  a  synergist  for  pyrethrins. 

In  our  search  for  other  possible  synergists  for  pyrethrins  and 
allethrin,  other  derivatives  of  alpha-allylpiperonyl  alcohol  were  made. 
The  derivative  most  effective  as  a  synergist  was  the  ester  with  dl-cis- 
t rans- c hry sant hemumic  acid  (VI).  A  systematic  study  was  then  made  of 
other  esters  of  chrysanthemumic  acid.  The  structure  and  physical  con- 
stants of  all  these  compounds  are  given  in  table  1. 

In  1939  Harvill  (l)  reported  the  effect  of  22  esters  of  natural 
chrysanthemumic  acid  against  Aphis  rumicus.  Synerholm  (l±)   later  patented 
the  piperonyl  ester  of  chrysanthemumic  acid  both  as  a  synergist  and  as  a 
toxicant.  Recently  Inoue  et  al.  (2)  reported  the  toxicity  to  house  flies 
of  15  esters  of  chrysanthemumic  acid. 

At  the  Orlando,  Fla.,  laboratory  all  the  esters  were  routinely 
screened  as  mosquito  larvicides  and  toxicants  for  body  lice  and  chiggers, 
and  most  of  them  were  also  tested  as  synergists  for  pyrethrins  and/or 
allethrin  against  body  lice  and/or  house  flies.it/-A  comparison  of  the 
entomological  results  is  given  in  table  2. 


1/  Present  address:  College  of  Agriculture,  National  Taiwan 
University,  Taipei,  Formosa,  China. 

2/  See  page  3  for  structural  formulas. 

2/  F.  B.  Laforge,  W.  F.  Barthel,  and  B.  B.  Bendigo. 

y   Carroll  N.  Smith,  M.  M.  Cole,  and  J.  C.  Keller  conducted  the 
biological  tests.  Their  entomological  studies  with  compounds  of  special 
interest  will  be  published  elsewhere. 
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The  results  of  this  study  clearly  show  the  efficacy  of  the  3,4- 
methylenedioxyphenyl  group  in  synergistic  activity.  Surprisingly,  some 
of  these  esters  showed  a  significant  larvicidal  activity.  The  effect 
against  body  lice  was  almost  as  uniform  as  that  against  mosquito  larvae. 

Only  a  few  esters  of  alcohols  other  than  the  piperonyl  alcohols 
showed  promise  in  this  series.  They  included  the  benzyl,  cuminyl, 
cinnamyl,  o^-methoxybenzyl,  p_-methoxybenzyl,  o-veratryl,  o-chlorobenzyl, 
p_-chlorobenzyl,  and  3,4-dichlorobenzyl  esters.  Only  the  o-veratryl  and 
o-chlorobenzyl  esters  had  much  action  against  body  lice.  None  of  these 
esters  was  found  to  be  a  synergist. 
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Structural  Formulas  of  Compounds  Mentioned  on  Page  1 
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Key  to  Biological  Activity  of  Compounds  Shown  in  Table  2 


The  classification  given  below  is  the  same  as  that  used  in  the  King 
report  Q)  except  for  the  synergist  data. 


Toxicants 
Mosquito  Larvae 

1.  Less  than  $0  percent  mortality  at  10  p. p.m. 

2.  50  to  94  percent  at  10  p. p.m. 

3.  95  to  100  percent  at  10  p. p.m.  but  less  than  50  percent  at 

1  p. p.m. 

4.  50  to  100  percent  at  1  p. p.m. 
4A.  95  to  100  percent  at  0.01  p. p.m. 

Body  Lice 

1.  Ineffective. 

2.  Effective  (no  survivors)  on  the  initial  exposure  but  ineffective 

on  the  second  exposure  started  1  day  after  treatment. 

3.  Effective  on  the  second  exposure  but  failed  on  or  before  the 

10th  day. 

4.  Effective  for  10  days  or  more. 
4A.  Effective  for  31  days  or  more. 

Chiggers 

1.  Ineffective  on  initial  test. 

2.  Effective  on  control  test  but  ineffective  after  a  15-minute 

rinse. 

3.  Effective  after  the  rinse  but  not  after  three  washings. 
4*  Effective  after  three  or  more  washings. 

4A.  Effective  after  five  washings. 

' Synergists 
Body  Lice  and  House  Flies 

Inef.  -  No  decided  synergist  activity. 

3.  Some  synergism  but  less  than  standard. 

4.  Effective  as  standard. 

The  standard  synergist  for  body  lice  is  sulfoxide  and  for  house 
flies  piperonyl  butoxide. 
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Table  2. — Biological  activity  of  various  esters  of  chrysanthemumic  acid  against 
several  insects 


Item 
No.l/ 

Ent  No. 
2/ 

Toxicant 

Synergist 

Mosquito  larvae 

Body  lice 

Chiggers 

Body  lice 

House  flies 

1 

20274 

4 

4 

1 

4 

3 

2 

20687 

4 

1 

- 

3 

3 

3 

20110 

4 

4 

3 

4 

inef. 

4 

20272 

4 

1 

3 

4 

inef. 

5 

20091 

4 

1 

1 

4 

inef. 

6 

20337 

4 

1 

3 

4 

3 

7 

20413 

4 

1 

- 

4 

inef. 

8 

20244 

4 

1 

4 

4 

inef. 

9 

20309 

4 

4 

2 

4 

inef. 

10 

20412 

4 

2 

- 

4 

3 

11 

20411 

4 

4A 

- 

4 

inef. 

12 

20003 

4 

1 

3 

4 

3 

13 

20414 

4 

1 

- 

4 

3 

14 

20426 

2 

1 

2 

4 

- 

15 

20589 

2 

1 

- 

4 

4 

16 

20590 

2 

1 

2 

4 

4 

17 

20425 

2 

1 

2 

4 

- 

18 

20246 

4 

1 

2 

4 

inef. 

19 

20408 

1 

1 

2 

- 

- 

20 

20333 

1 

1 

4 

inef. 

inef. 

21 

20409 

1 

1 

2 

- 

- 

22 

20248 

4 

1 

4 

- 

- 

23 

20107 

1 

1 

2 

— 

- 

24 

20108 

1 

1 

2 

- 

- 

25 

20422 

4 

1 

1 

— 

- 

26 

20612 

2 

1 

1 

inef. 

- 

27 

20588 

1 

1 

1 

- 

inef. 

28 

20144 

4 

1 

1 

- 

inef. 

29 

20496 

2 

1 

2 

- 

- 

30 

20335 

4 

- 

4 

inef. 

inef. 

31 

20044 

1 

1 

2 

- 

- 

32 

20334 

2 

1 

2 

inef. 

inef. 

33 

20143 

4 

1 

2 

- 

inef. 

34 

20294 

2 

1 

2 

inef. 

inef. 

35 

20310 

1 

1 

2 

- 

- 

36 

20033 

1 

1 

3 

- 

- 

37 

20424 

2 

1 

2 

- 

- 

38 

20410 

4 

4A 

2 

4 

inef. 

39 

20498 

2 

1 

1 

- 

- 

40 

20587 

4 

4 

4 

- 

inef. 

41 

20497 

4 

1 

2 

— 

— 

42 

20586 

4 

1 

1 

— 

3 

43 

20513 

1 

1 

1 

— 

— 

44 

20459 

1 

1 

1 

— 

— 

45 

20352 

2 

2 

3 

- 

- 
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Table  2. — Continued 


Item  . 
No.l/ 


Ent  No. 


2/ 


Toxicant 


Synergist 


Mosquito  larvae 


Body  lice 


Chiggers 


Body  lice 


House  flies 


46 

20585 

1 

1 

2 

47 

20336 

1 

1 

2 

48 

20354 

2 

1 

2 

49 

20353 

1 

1 

2 

50 

20355 

2 

1 

2 

51 

20312 

1 

1 

1 

52 

20273 

1 

1 

1 

53 

20675 

1 

1 

1 

54 

20380 

1 

1 

1 

55 

20187 

2 

1 

2 

56 

20133 

1 

1 

4 

57 

20138 

2 

1 

3 

58 

20109 

1 

1 

3 

inef . 


inef. 
inef. 


inef. 


inef. 


1/  See  table  1. 

2/  Identifying  numbers  for  Entomology  Research  Branch  compounds, 


